Percutaneous radial artery cannulation is commonly performed prior to anaesthesia for major surgery to allow continuous monitoring of the systemic blood pressure and to facilitate repeated arterial blood sampling. Thrombosis of the radial artery with the possibility of distal ischaemia is a major potential complication of the technique. Two methods of cannulation are commonly used: 'transfixion' where both the superficial and deep walls of the artery are deliberately punctured and 'direct cannulation' or 'threading up' where only the superficial wall is punctured, similar to an insertion of an intravenous cannula.
The purpose of this prospective randomised study was to determine whether the method of cannulation influences blood flow after decannulation.
MATERIALS AND METHODS
Two hundred and thirty-two successive patients undergoing cardiac surgery were studied prospectively. Three anaesthetists took part in the trial. Prior to cannulation, one of two independent observers assessed radial artery blood flow in both wrists using a Doppler ultrasonic flow meter (Meda Sonics model BF4A) and measured wrist circumference. Also, prior to cannulation, with no knowledge of flow assessment, the anaesthetist performed a modified Allen's test l on the chosen side and recorded whether or not the patient had a history of peripheral vascular disease.
The method of cannulation was randomised using a card system, and a 20-gauge teflon nontapered (Abbocath) was used in all cases as this cannula is the most popular for arterial cannulation in our hospital. Immediately following cannulation the following information was recorded -the number of attempts made at cannulation, the ease of cannulation, the presence of immediate Anaesthesia and Intensive Care, Vol. 14, 1\'0. 4, No\ 'ember, 1986 haematoma and in the case of attempted direct cannulation whether the posterior wall had been penetrated and if so, whether successful transfixion had been performed subsequently. A record was kept of the duration of cannulation.
On the first and fifth days after decannulation the independent observer who had assessed the flow preoperatively visited the patient and without knowledge of the technique used, assessed flow over the puncture site with a Doppler flow probe and recorded the presence of any distal ischaemia, haematoma and whether prolonged hypotension (blood pressure less than 100 systolic for greater than two hours) occurred. The observers recorded whether the flow was normal, abnormal or absent at and distal to the puncture site compared with flow proximal to the puncture site.
RESULTS
Thirty-two patients were excluded from the trial as they were transferred to other hospitals before the fifth day after decannulation. This left one hundred patients in each group. The two groups (Table 1) were similar with regard to age, sex, wrist circumference, Allen's test and incidence of peripheral vascular disease. The duration of cannulation and the incidence of bruising and hypotension were similar in both groups. No signs of ischaemia Anaesthesia and Intensive Care, Vol. 14, No. 4 , November, 1986 were observed in any patient. The left radial artery was cannulated in 86070 of the transfixion group and 85070 of the direct cannulation group because of anaesthetists involved preferred to use the non-dominant hand.
Twenty-one of the first fifty of the direct cannulation method were converted to the transfixion technique, but this occurred in only seven of the second fifty patients. There was an increased average number of attempts and a higher incidence of difficult cannulation in the direct cannulation group (see Table 2 ).
No. of attempts average CannulationEasy Difficult The overall incidence of abnormal flow at five days in this study was 5070; of these seven occurred in the transfixion group and three in the direct cannulation group (Table 3) . There is no statistically significant difference in these results using either Fisher's Exact test (P = 0.197) or the Chi squared test with Yate's correction. Two of the three abnormal flows in the direct cannulation group occurred in patients in whom the deep wall had been penetrated and the technique had been converted to transfixion. If these patients were excluded there is still no significant difference between the groups using Fisher's Exact test (P approximates 0.1). Two patients in each group had no flow at five days but as stated earlier there was no evidence of ischaemia in any of the patients. DISCUSSION A variety of factors have been postulated to influence the incidence of thrombosis following radial artery cannulation. Slogoff and Keats,2 in a prospective study of 1699 patients, demonstrated that abnormal flow as assessed by a Doppler probe was influenced by sex of the patient (female more common than male), the presence of a haematoma and the use of extracorporeal circulation. Davis 3 demonstrated that a decrease in complete arterial occlusion following the use of a 20-gauge teflon cannula compared with the use of an IS-gauge teflon cannula and 18-and 20-gauge polypropylene cannulae. Bedford 4 found that wrist circumference of less than 18 cm was a predictor of the likelihood of occlusion, presumably because wrist diameter correlates with vessel diameter. Apart from a small study by J ones, 5 the effect of the method of cannulation of blood flow after cannulation has not been well documented. The aim of this study was to minimise the variables that have been found to be associated with an increased rate of thrombosis and isolate the effect of the method of cannulation.
Day I Day 5
Deliberate puncture of the posterior wall in the transfixion technique carries the theoretical problem of increased haematoma formation causing external compression and thrombosis with altered or zero flow. The direct cannulation approach, however, may strip the intima or a plaque from the wall of the vessel leading to occlusion of the tip of the cannula and thrombosis because of this initial damage. Anaesthetists appear to favour one technique or the other. Transfixion was the preferred method of radial artery cannulation for two of the three anaesthetists involved. This affected the number of direct cannulation attempts which were converted to transfixion, but the incidence of this decreased markedly as Examination of the ten patients in whom abnormal flow occurred at five days (Table 4) revealed that the average number of attempts at cannulation in these patients was greater than the average for all patients. This was true for both techniques. However, ease of cannulation did not guarantee normal flow after decannulation, five of the seven patients with abnormal flow in the transfixion group were considered 'easy' cannulations by the anaesthetist. Ease of cannulation was a subjective judgement by the anaesthetist.
The average duration of cannulation in the direct group was longer in the patients with abnormal flow (36 hours compared with a group average of 23.6 hours), but this was not statistically significant with the small number of abnormal flows recorded in this group. Prolonged hypotension occurred in one of each abnormal flow group, and both patients were found to have zero flow at five days.
As can be seen from Table 3 , the number of patients with abnormal flows on day 1 was greater than on day 5. This is to be expected and it would also be expected that the number of abnormal flows recorded on day 5 would improve with time.
The overall incidence of abnormal flow at five days after decannulation was 5070. This is quite low compared to the other studies (Slogoff 13.8%,2 Bedford 22%4) possibly related to the use of non-tapered 20-gauge cannulae plus a short cannulation period and also perhaps to the experience of the anaesthetists involved. Most importantly however there was no evidence of ischaemia in any of the 200 patients.
In conclusion we feel that radial artery cannulation is a low risk procedure. We were unable to demonstrate a statistical difference in abnormal flow after decannulation between the two techniques commonly used. Perhaps the skill and care of the operator is more important than the actual method.
her help in preparing and typing the manuscript and Dr. Richard Kirsner for his help in data interpretation.
